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The management of hydrocephalus represents a neurosurgical challenge. Ventriculoperitoneal (VP) shunts are usually the treatment of choice for hydrocephalus. However, when VP shunt is not an option, ventriculoatrial (VA) shunt becomes a second choice. VA shunts have special complications such as postoperative neck hematomas, shunt nephritis, and migration of the distal segment. There are two main techniques for the retrieval of migrated VA shunt: either by retrieval of the broken segment by thoracotomy, which is highly invasive, or by transvenous approach. A 9-year-old boy presented with severe cerebral palsy, who was VP shunt dependent since birth. The patient developed generalized cerebrospinal fluid (CSF) ascites with peritonitis. The shunt was externalized and infection was treated with intravenous antibiotics. Two weeks later, and due to previous multiple abdominal procedures, it was decided to go for VA shunt and the procedure went well without complications. One month later, the patient presented to emergency department with neck swelling; shunt x-ray showed shunt breakage at clavicular level and the tip of the shunt was dislodged into the pulmonary artery. Under general anesthesia and after getting informed consent, through femoral vein, VA shunt was retrieved successfully without complications and new VP shunt was inserted. Migration of the distal segment of a broken atrial catheter is rare, but has a significant complication and is major cause of mortality. Endovascular retrieval of migrated shunts is less invasive, is feasible, and prevents further complications. There has been similar case in the adult English literature; however, to the best of our knowledge, this is the first reported case in the English literature of a successful endovascular retrieval of migrated dislodged VA shunt in pediatrics.
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IntroductIon
T he management of hydrocephalus represents a neurosurgical challenge. Ventriculoperitoneal (VP) shunts are usually the treatment of choice for hydrocephalus. However, when VP shunt is not an option due to abdominal complications such as cerebrospinal fluid (CSF) ascites, peritonitis, and others, ventriculoatrial (VA) shunt becomes a second choice. VA shunts share common complications with VP shunts such as shunt infection and obstruction; however, VA shunts have their own specific complications such as postoperative neck hematomas, short lower end of the tube that needs revision for growing children, shunt nephritis, and migration of the distal segment. [1] Migration of the distal segment is a very rare complication of VA shunt. Akhtar et al. [1] reported that it was seen in 1.56% cases. There are two main techniques for retrieval of VA shunt, either by retrieval of the broken segment from inside the heart via thoracotomy, [2] which is highly invasive, or by transvenous approach. [3] [4] [5] cAse report A nine-year-old boy with severe cerebral palsy was presented, who was VP shunt dependent since birth. The patient presented with abdominal distention. On examination, the patient was found to have severe developmental delay, with spasticity on all limbs. His workup revealed mild leukocytosis and elevated erythrocyte sedimentation rate (ESR). Imaging including x-rays, abdominal ultrasound, and computed tomography revealed intact shunt system. As severe generalized ascites was seen, so the shunt was externalized and infection was treated with intravenous antibiotics. After 2 weeks, and due to multiple pervious abdominal procedures, it was decided to go for VA shunt insertion, where the procedure went well without complications. The patient was discharged in good condition and seen after 2 weeks in clinic with no major concern. One month later, the patient came to emergency department, with progressive neck swelling over few days with no other complaints. X-ray of the VA shunt system showed atrial shunt breakage at clavicular level and a 10-cm tip of the shunt dislodged in the pulmonary artery [ Figure 1 ]. Echocardiogram revealed that the broken tip is free within the right atrium with most of the migrated distal tip at the origin of pulmonary artery and no injury of cardiac tissues. The situation was explained to the family and consent was taken for two separate procedures, where under general anesthesia and through right femoral vein access, the VA shunt was retrieved successfully without complications [ Figure 2] , and VA was then laparoscopically converted to VP shunt without complications.
dIscussIon
Migration of the distal segment of a broken atrial catheter is rare, [1] but has a significant complication and is major cause of mortality. There has been similar case in the adult English literature. [6] Mori et al. [3] reported a successful retrieval of a detached intracardiac segment of an atrial catheter that was migrated into the pulmonary arterial trunk of a 21-year-old. Matsubara et al., [4] in the Japanese literature reported the retrieval of a migrated shunt that was in the right ventricle of a 67-year-old, although the rostral catheter segment remained because of adhesions. Weisse et al. [5] reported the only pediatric case in the German literature of a successful retrieval of the migrated shunt that was found in the right branch of the pulmonary artery in a 17-year-old patient. Endovascular retrieval of migrated shunts is less invasive, is feasible, and prevents further complications. [7] The relationship between the catheter and the adjacent cardiac structure is important in decision-making and how safe the retrieval procedure is going to be. This should be assessed by echocardiogram before the retrieval.
conclusIon
To the best of our knowledge, this is the first reported case in the English literature of a successful endovascular retrieval of migrated dislodged VA shunt in pediatrics. Endovascular retrieval is a safe, feasible approach for such complications. Pre-procedural echocardiogram is essential to assess the catheter location in relation to adjacent structures. 
